INTRODUCTION.
First of all we give some definitions relative to the material which follows. For the standard definitions in Graph Theory, we refer the reader to Harary [1] . Let (G,u) and (H,v) We note that F-graphs are a special kind of "cactus-type" graphs and are also Husimi trees (Harary [2] ). For any F-graph Gk, we call the subgraphs isomorphic to the basis G 1, leaves of Gk.
In the material which follows, we derive some characterizing properties of F-graphs, and then investigate some of the algebraic properties of the families. We show that operations can be defined on F-graphs, so as to create a system which is isomorphic to the system of natural numbers.
2. SOME CHARACTERIZING PROPERTIES OF F-GRAPHS.
Given Theorem 1 provides a (not too useful) necessary condition for a graph to be a non-trivial Fgraph. Since G O is always a node, then clearly, the members of the family' are totally characterized by the (rooted) leaf G1. If one is given a non-trivial F-graph, then Theorem could be used to find its position r, if _a leaf can be determined. The determination of the leaf of an arbitrary nontrivial F-graph is in practice, a difficult exercise. The first inclination is to find symmetries in the graph; but this is forbidding, even in reasonably small F-graphs. Thus, a practical use of Theorem 1 as a necessary condition, poses great problems, since m and n depend on one's ability to identify the leaf.
We now refer the reader to the graph T in Figure 1 . Because T is constructed from triangles, one is inclined to look for T in the family of triangles. T cannot be found in this family; and therefore the conclusion could be that T is not a non-trivial F-graph. However, careful observation will show that T consists of the graph G 2 from the family of triangles, with the leaf G 2 attached to every node using a node of valency 2 as a root. Therefore, T is indeed a non-trivial F-graph. T is the second member of the family of F-graphs with basis G 2 rooted at an2 node of valency 2 (i.e. the family of G2's). It would be useful to develop some analytical means for arriving at the correct conclusion about an arbitrary T. At present, we are unable to do this. 3. SOME ALGEBRAIC PROPERTIES OF F-GRAPHS.
The practical problem of determining whether or not an arbitrary graph is a non-trivial Fgraph, seems to be one of pattern recognition. In this section, we will show that the family F has some beautiful algebraic properties which will have useful implications on the patterns displayed by the graphs.
In PROOF. We will prove the result by induction on k. For k 1, G k-is G0, which is a rtode. Therefore, G k-1(G1) GO(G1) G G(GO). Let us assume that the result holds for k-1. Then G/r-G 2(G1 GI(GIr-2). Now G/r G/r I(G1 (GI(G/-2))(G1). The graph (GI(G/-2))(G1) is obtained by attaching G to every node of GI(G k-2). In particular, G is attached to every node of G/ -2. It can be seen that the roots of each G/ -2 now become the roots of each G/ 1. Hence we obtain G/ attached to G i.e. GI(G I 1). Therefore, G/ G/ I(G1 GI(GI 1).
Hence, the result holds for k. By the Principle of Induction, it holds for all k > 0.
Lemma 2 suggests that it does not matter whether we attach G/-to G or G to G k-1, when forming G/. This idea is generalized by the following theorem.
THEOREM 2: G + 8 G.(G) GS(G).
PROOF. We will prove the result by induction on k. For k 0, G/ is a node, and the result follows trivially. For k 1, the result holds, as shown above in Lemma 2. Let us assume that the result holds for k-1. Then G/r + 8-1 Gk-1(G8 GS(GIr-1).
Clearly then,
The graph (G/-I(GS))(G1) is the graph obtained by attaching G to every node of G It-I(G8). 
